0. Introduction. In this paper we study a family of algebraic varieties which arise in two ways. The first is as quotients of the ball in C r by discrete subgroups of PU(r, 1), and the second as various compactifications of the configuration space Q of r distinct points in P 1 . They were first discovered by Deligne and Mostow ([DM] , [M] ) where they arose through the investigation of generalized hypergeometric functions. We briefly recapitulate their work in §2 below.
We wish to study those varieties systematically. In this connection, we find that the second viewpoint, in terms of Mumford's geometric invariant theory [Mu] , is more useful. Let N = r + 3 and let μ = (μ v ...,μ N ) be a sequence of positive integers (which we call "weights"). Associated to μ is a line bundle over (P 1 )^, and hence an r-dimensional projective variety Q(μ) obtained by taking the semistable points with respect to the linear action of PGL 2 and then forming the quotient space in the sense of geometric invariant theory (see §6). Q(μ) is a compactification of Q, and the varieties of Deligne and Mostow arise as Q(μ) for μ satisfying certain arithmetical conditions. These varieties Q(μ) are always rational (1.11). When r = 2, and when r = 3 and Q(μ) is nonsingular, they can be completely described (4.1). (When r = 2 the possibilities for Q(μ) are P 1 X P 1 or P 2 with k points blown up, 0 < k < 4. When r = 3 the possibilities are more complicated.) In this case our work also determines the rational cohomology of the associated discrete subgroup Γ(μ) of PU(/% 1).
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In general Q{μ) is singular, and has a desingularization β*(μ) obtained by blowing up its singular "cusps" (1.10). The basic topological invariants of these varieties β*(μ) are their Betti numbers and Hodge numbers, for which we have a complete analysis (7.14). One case of particular interest to us is that of μ = (1 1 1 1 1 1), where the three-fold Q*(μ) coincides with the moduli space of curves studied extensively in For the singular varieties β(/x), it is natural to compute their intersection homology, which we do in (8.6). Since these singular varieties can be identified with Baily-Borel-Satake compactifications of the space Q their intersection homology is the same as ZΛcohomology. Thus our results give computations of ZΛcohomology, and as far as we know the first complete description of these cohomology groups for lattices in PU(r, 1).
We proceed as follows: In §1 we establish notation, and define and prove some basic facts about the spaces β*(μ). In §2 we describe more carefully the relations between these spaces and the work of [DM] and [M] , and give their conditions on μ for Γ(μ) to be a discrete subgroup of PU(r, 1). In §3 we divide the sequences of weights into equivalence classes, with equivalent sequences of weights having the same quotient. In §4 we identify the quotients, in those cases where we are able to do so. When r = 2, the quotients are complex surfaces, and these surfaces contain particular configurations of lines. We identify these in §5. (They are related to the configuration studied by Hirzebruch in [H] .) In §6 we begin our computation of the cohomology of β*(μ) in those cases not dealt with in §4. (Indeed, some of the descriptions of β*(μ) in §4 were first suggested by the computation of the cohomology of these spaces.) Section 6 explains the connection between the spaces we study and Mumford's geometric invariant theory (a connection adumbrated in §1), and §7 explains the method of [K t ] and [K 2 ] for calculating H*(Q*(μ)), and performs these calculations. Section 8 explains how to calculate the intersection homology of the singular variety <2(μ), though here we leave the actual calculations to the reader. In §9 we discuss the question of the representability of homology classes of Q*(μ) by algebraic sub varieties.
Finally, tϊie subspace Q st (μ) of Q*(μ) is the actual quotient of the ball by the group Γ(μ). Every point of the ball has finite stabilizer, so the rational cohomology of Q si (μ) is that of Γ(μ). In the cases we are able to, we compute that cohomology in §10.
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algebraically closed field k. To begin with, we have the following data:
(1.1) N > 3 an integer, S={1,... 9 N) μ = (μ s \s e S) a non-increasing sequence of positive integers (i.e.
We call a sequence μ = (μ 5 )asinl.la sequence of weights. We let P = P If S λ is a subset of 5, we will let μiS^) denote Σ s e5i μ 5 . For each partition {S l9 S 2 } ofs with μ(Sj) = J/2 (/ = 1,2), the points y in P s with 7(5^) Π^(5 2 ) = 0 and ^ constant on S λ or 5 2 are strictly semi-stable, and each strictly semi-stable point arises in this way, from a unique partition. While the partition only depends on the unordered pair {S v S 2 }, we adopt the following convention:
(1.3) If {S v S 2 ) is a partition determining a point in M cusp , then £(5^) < ^(S^), where c() denotes cardinality.
On M sst we define a relation -by y ~ y' if and only if (1.4) (i) y, y ' G M si and are in the same orbit of the action of PGL 2 , (ii) y 9 y f G M cusp and the partitions determining y and y f coincide. We set
ach with its quotient topology. Note Q c β st c <2 sst? and in fact Q is a Zariski open set in β sst . The elements of <2 cusp are uniquely determined by their partitions, and so β cusp is a finite set (which may be empty). We shall call q e Q cusp a cusp. We have:
(1.6) Q sst is a projective variety, with dim^β sst == r = N -3. The above is all proven in [DM] , following [MF] . We shall refine 1.7 in 1.10 below. 
The following is then immediate: (1.9) If μ and μ' are equivalent sequences of weights, then β sst defined with respect to μ' may be identified with Q sst defined with respect to μ, with identification restricting to the identification of cusps in each space determined by the same partition. which identifies points which are on the same line. The condition m' e M st means that not all the z t can be zero, and not all the Wj can be oo. Since we are interested in a neighborhood of m we can assume that the z 7 are near zero and the w are near oo, so that in particular z-Φ Wj.
In order to analyze the quotient we may, after acting on m' by a suitable element of PGL 2 , assume that z x = 0 and w n+1 = oo. Then we must further divide out by the subgroup of PGL 2 which fixes 0 and oo, which we may identify with k*. Thus Note, however, that the action of A:* on the left is given by λ(0,z 2 ,...,z Λ ,oo,w Λ+2 ,...,κv) = (O, λz 2 ,..., λz n , 00, λ" 1 w π+2 ,..., λ" 1^) .
Since for any w, υ e k* we may simultaneously solve λt = w, λ~ιt = υ, it readily follows that ττ~\q) = P n~~\ k) X P N~n~2 (k), as claimed. which, under the projection onto the last N -3 coordinates, may be identified with a Zariski open set in (P 1 )^" 3 . Hence <2*(μ) is birationally equivalent to (P 1 )^" 3 , and so is rational.
The work of Deligne and Mostow.
In this section we briefly recall the appearance of the varieties <2 sst in the work of [DM] and [M] . They showed that in the case k = C they arise as follows:
Let λ = 2/xyd, and consider the path integrals, for / > 2 and
ι du when all z, are finite.
(Note we may pass from the first of these to the second by a Mόbius transformation.) It turns out that there are (r + 1) linearly independent integrals among these. Of course, these integrals are not yet well-defined, as they depend on the choice of a path of integration. Thus by choosing such an independent set we obtain a multi-valued map from M to C r+1 -{0}. The action of PGL 2 on M multiplies each of these integrals by the same factor, so we obtain a multi-valued map from Q = PGL 2 \ M to P r , or, more precisely, a well-defined map from the universal cover Q, /: Q -> P r . This map / is equivariant under the action of π^Q) by covering translations, and so gives a map π^Q) -> Ant(P N~3 ) = PGL(N -2) with image Γ. If μ satisfies condition INT below then Γ is discrete in PU(7V -3,1) c PGL(7V -2), in which case Γ has a fundamental domain for its action on a ball 5 + in P^" (In Tables I and II below the size of the symmetric group Γ is obvious from the entries.)
Deligne and Mostow also derive the following condition for Γ to be arithmetic in PU(7V -3,1).
(2.3) ARITH: Assume the highest common factor of (μ s ) s^s * s o n e (Otherwise, first divide the μ s by this factor.) Let (x) denote the fractional part of
3. Classification of the weights. Now we begin the analysis of the varieties β sst . The first step in the analysis is to divide the sequences of weights into equivalence classes. From 1.8, this is a routine (but lengthy) computation, and the results are to be found in Table I (for N = 5) and Table II ( the sequence of weights, oo n the number of non-singular cusps and oo s the number of singular cusps (so that Q st is compact if oo M + oo s = 0, and Q sst is non-singular if oo^ = 0). Also, the column headed Σ is blank if μ satisfies INT, but is labelled Σ if it satisfies Σ INT but not INT, and the column A/NA is blank if μ satisfies ARITH, but is labelled NA if not.
Because of the many elements of several of the equivalence classes in Table I , we have numbered the equivalence classes 5.1-5.13 and will refer to a sequence of weights being of type 5.m. In Table II we have used m n to denote a sequence of n values of m.
Finally, these tables are arranged so that for a given N, the compact quotients are first, followed by the non-singular quotients. Subject to this restriction, the equivalence classes are listed in lexicographic order.
The structure of Q(μ).
We let Q(μ) be the variety previously denoted by Q ssv where the criteria for stability and semi-stability are with respect to the sequence of weights μ. We let Q*(μ) be the non-singular variety obtained by blowing up the singular cusps of Q (μ) .
We shall now completely analyze the structure of Q{μ) in those cases where it is non-singular, with the exception of the cases ΪV = 7, μ = 3 6 2 or 7 7 2 5 . We remind the reader that our results here are valid over an arbitrary algebraically closed field (of any characteristic). 5.4, 5.6, 5.8, 5.11, or 5.12, Q(μ) is P 2 . (vii) β(3 3 3 3 3 1) is a P 1 bundle over (P 2 with 4 points blown up). (viii) Q(5 3 3 3 3 3) = Q{β 3 3 3 3 2) is a (P 1 bundle over P 2 ) with 4 points blown up. This space can also be described as P 3 with 5 points blown up. (ix) Q(5 5 5 3 3 3) is P 1 X P 1 X P 1 with 3 points blown up. (x) Q(3 3 3 111) is P 1 X P 1 X P 1 . (xi) β(7 5 3 3 3 3) is Q(5 3 3 3 3 3) with one P 2 blown down.
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Proof. We shall only prove cases (vϋ)-(xi) here. Cases (i)-(vi), with N = 5, are less interesting, and (xii)-(xvi) are special cases of 4.2 below. We denote a point in (P 1 ) 6 by (z x ,..., z 6 ).
(vϋ): Let π: (P 1 ) 6 -» (P 1 ) 5 be projection on the first 5 coordinates. It is easy to check that π descends to a map π: β(3 3 3 3 3 1) -* β(l 1111) which is a P 1 bundle (as z 6 may be chosen arbitrarily without destroying stability), and Q(l 11 11) is P 2 with 4 points blown up by part (i). (vϋi): Again consider the map π: Q(β 3 3 3 3 2) -> Q(6 3 3 3 3) = Q(2 1111) induced by π. Again it is easy to check that the inverse image of a stable point in Q(2 1 1 1 1) is P 1 (as z 6 may be chosen arbitrarily). There are four cusps. The situation at each is the same, so it suffices to check that cusp q determined by the partition {{1,2}, {3,4,5}} π~l{<l) = {(z ι ,...,z 6 )\άtherz 1 = z 2 oτz 3 = z 4 = z 5 }.
Let V x be the subset of H~\q) consisting of points with z x = z 2 , and V 2 be the subset consisting of points with z 3 = z 4 = z 5 . First note that V 1 ΠV 2 = PGL 2 \{(z,z,w,w,w,w) e (P 1 ) 6^,^,^ distinct}.
(The restriction on z, w, and u is due to the requirement of semi-stability.) Since under the action of PGL 2 , any 3 distinct points in P 1 are equivalent to any other 3 points, V x Π V 2 = {(0,0,1,1,1, oo)} is a single point. Now consider V 2 = PGL 2 \ {(z 1? z 2 , w, w, w, z 6 ) \ z i Φ w, z l9 z 2 , z 6 not all equal}. (Again, the restrictions are due to the requirement of semistability. Henceforth, we will state this sort of restriction without comment.)
We may use the action of PGL 2 to send z λ to 0 and w to oo, whence we must take the quotient by the subgroup of PGL 2 fixing 0 and oo, which we shall identify with k*. Thus V 2 = k*\{(0, z 1? oo, oo,OD, z 6 )|z 2 * cc,z 6 Φ oo,(z 2 ,z 6 )# (0,0)}, and so V 2 = P 1 . As for V x = PGL 2 \{(w,w>,z 3 ,z 4 ,z 5 ,z 6 )|z. Φ w, and z 3 , z 4 , z 5 , z 6 not all equal}, we may use the action of PGL 2 to send w to oo and z 3 to 0. Thus ,oo,0,z 4 ,z 5 ,z 6 )|z 4^ oo, z 5 Φ oo, z Φ α),(z 4 ,z 5 ,z 6 )^ (0,0,0)}, and so V x = P 2 .
Hence π~ι(q) is the one-point union of P 1 and P 2 . One can check that the P 2 can be blown down to a point, giving π~ι(q) = P 1 , and that in the neighborhood of q one still has a bundle structure, so Q(6 3 3 3 2) = Q(5 3 3 3 3 3) is as claimed.
For the second description, consider the subset U c Q(6 3 3 3 3 2) of points with z i Φ z λ for i > 1. Then U = PGL 2 \{(z 1? ..., z 6 ) Iz ι Φ z x for / > 1, at most 3 of z 2 ,..., z 6 equal} = k* \{(oo, 0, z 3 ,..., z 6 ) I at most 2 of z 3 ,..., z 6 equal to 0, at most 3 of z 3 ,..., One can check that a neighborhood of V λj has the structure of a blow-up, so Q(6 3 3 3 3 2) is as claimed. One can again check that a neighborhood V 12 has the structure of a blow-up, so Q(5 5 5 3 3 3) is as claimed.
Using the action of PGL 2 , we may let where ~ is the relation of 1.4, which we must consider in this case as Q(3 3 3 1 1 1) has cusps.
This relation implies that points with z 4 = z 5 = z 6 = 0 must be identified to a point (and also = 1 or = oo), but this has no effect as such a condition already defines a single point. Hence we see that ί/=P 1 XP 1 XP 1 .
Now we must consider points not in U. Let V 23 be the points with z 2 = z 3 . Again, such points are strictly semi-stable, and so define a cusp determined by the partition {{2,3}, {1,4,5,6}}, which is the same as the cusp defined by z 4 = z 5 = z 6 = 0 considered above, and similarly for points with z λ = z 3 or z x = z 2 . Thus Q(3 3 3 11 1) is as claimed.
(xi): Consider the identity map i: (P 1 ) 6 -» (P 1 ) 6 . The map i descends to a map /: Q(5 3 3 3 3 3) -> Q{1 5 3 3 3 3) which is not the identity. However, it is easy to check that the inverse image of any stable point of β(7 5 3 3 3 3) is a single point of Q(5 3 3 3 3 3).
This leaves us to determine i~\q), where q is the (unique) cusp of Q(l 5 3 3 3 3), determined by the partition {{1,2}, {3,4,5,6}}. Then If /ϋt 1 + /jt / = d/2 for i = N (and similarly for other values as well) we have a non-singular cusp determined by the partition {{1,JV},{2,..., N -1}}. While this cusp can be represented by points with z λ = z N9 it can also be represented by points with z 2 = = z N _ x and distinct from z x and z N , which we may take distinct from each other, i.e. by a point {(oo,0,. ..,0, z^)}. These points have already been considered in the previous paragraph, and they are already equivalent under the action of k* to a single point, so this case changes nothing.
Finally, if μ λ + μ 2 = d/2, we have a cusp determined by the partition {{l,2},{3,...,iV}}, so it has a representative of the form {(oo, 0, z,..., z)}, and the argument is as above.
Configurations of lines in surfaces.
We have determined the structure of all of the surfaces in 4.1. There are natural configurations of projective lines on these surfaces: On the surface Q(μ) there are projective lines Δ zy = {z ι? = z y } whenever μ i + μ y < d/2. (Note that if Q(μ) contains Δ ίy and Δ Λ/ with /' , j 9 k, I distinct, they intersect in a double point, while if Q{μ) contains Δ /y , Δ Jk9 and Δ ik with /, j\ k distinct, they intersect in a triple point.) In Figure I (i)-(vi) we shall draw these configurations. It is routine to verify that they are correct.
Although each case (i)-(vi) of 4.10 may involve several equivalence classes of sequences of weights, the configurations do not depend on the equivalence classes, but only on the appropriate case of 4.1. What differs among the equivalence classes is the number and location of the cusps, which are always triple points.
We number the cases in Figure I below to correspond to the cases of 4.1. We denote the line Δ /y by if. Thus a triple point is denoted ijk. The cusp situation is as follows (with the same numbering):
(5.1) (i) μ of type 5.1-no cusps (ii) μ of type 5.2-no cusps μ of type 5.9-1 cusp, the triple point 345 (iii) μ of type 5.5-no cusps μ of type 5.13-1 cusp, the triple point 245 (iv) μ of type 5.7-3 cusps, the triple points 145, 245, and 345 (v) μ of type 5.3-no cusps μ of type 5.10-2 cusps, the triple points 245 and 345 (vi) μ of type 5.4-no cusps μ of type 5.6-4 cusps, all of the triple points μ of type 5.8-3 cusps, the triple points 234, 235, 245 μ of type 5.11-1 cusp, the triple point 234 μ of type 5.12-2 cusps, the triple points 234 and 235 
Geometric invariant theory. It was observed in [DM]
4.6 that the quotient Q(μ) has the following description in terms of Mumford's geometric invariant theory [MF] .
For each s e S let iτ s : P s -> P be the projection of P 5 onto the sth factor. Let L s be the pullback via π s of the tangent bundle 0(2) on P and let This line bundle L μ admits a natural PGL 2 action. The stable and semi-stable points of P s defined at 1.2 are the same as those defined in [MF] for this action, and Q(μ) is the same as Mumford's projective "quotient" variety.
The associated variety Q*(μ) can also be described as a quotient as follows.
For Proof. The only element of PGL 2 which fixes three distinct points of P is the identity. Hence PGL 2 acts freely on M sst -Z and hence on M s * -ρ~\Z). The stabilizer of any γ e Z is C*, and in an appropriate coordinate system this acts on the normal to Z at γ as
where γ e Z^S i^ and n = c{S^). In the associatedprojectiverepresentation the stabilizer of a point (w, υ) is {± 1} unless u = 0 or υ = 0. In the latter cases (u,v) represents a point in the proper transform of M cusp . Therefore the stabilizer in PGL 2 of each γ e ρ~ι(Z) Π M s * has order 2.
LEMMA 6.2. 77ιe quotient PGL 2 \M s * t is the geometric invariant theoretic quotient ofM* t by PGL 2 and is a projective variety. It is non-singular and is naturally isomorphic to the blow-up β*(μ) of Q*(μ) at the nonsingular cusps.
Proof. This is a special case of [K 2 , 6.9].
7.
The computation of i/*(β*(μ)). In this section we shall consider only the case k = C. Our aim is to compute the cohomology (except for the 2-torsion) of the complex variety g*(/x).
In the last section we gave a description of β*(ju) in terms of geometric invariant theory, and this means that we can use the general procedure described in [KJ to investigate its cohomology. For the convenience of the reader, instead of describing the procedure of [KJ in general and then applying it to our special case, we shall analyze the special case directly without overt reference to [KJ.
Let F be any field of characteristic different from 2. For any topological space A let P(A) denote the Poincare series of A with coefficients in F. That is, If a group G acts on A let P G (A) denote the equivariant Poincare series
Throughout this section the group PGL 2 will be denoted by G, and all cohomology will be with coefficients in F.
By Lemma 6.2 the blow-up Q*(μ) of β*(μ) at all the nonsingular cusps is isomorphic to G \ M* t . Therefore
where m is the number of nonsingular cusps. By Lemma 6.1 the order of the stabilizer in G of every point of M* t is either 1 or 2. This implies that (7.2) P{G\M* t ) = P G {M* t )
since the characteristic of F is different from 2 (cf. [K 1 ], 5.6 and 8.14).
Recall that However, B is homotopy equivalent to its maximal reductive subgroup C*, so
Moreover, Y(S λ ) retracts onto its intersection Z(S 1 ) with the exceptional divisor p~ι{Z) in M*, and Z(S ι ) is isomorphic to projective space of dimension N -ciSj) -2 and is fixed by C*. Therefore The representation of C* on the normal to Y(S X ) (and hence a fortiori on the normal to TXS^)) at any point of Z(S 1 ) is scalar multiplication by the character t -> t 2 . The subvarieties {T(S X ) \S λ c S 9 μ(S τ ) = d/2} together with M s * form a smooth stratification of M*. Since (7.6) the fact that C* fixes Z(S 1 ) pointwise and that its representation on the normal to T(S λ ) at any point of Z(S ι ) is primitive for any odd prime implies that this stratification is equivariantly perfect over the field F of 9 and 13.4) . In other words its equivariant Morse inequalities are all equalities, or equivalently
where the sum is over all subsets S x c S satisfying μ(SΊ) = d/2. By (7.5) and (7.6) this implies that
Now M* is the blow-up of M sst along the disjoint union of the subvarieties
is isomorphic to C* \ G and so its equivariant Poincare series is P(BC*) = (1 -ί 2 )" 1 . Therefore Therefore from (7.8) and (7.9) we obtain (7.10) P G {M* t ) = P G (M ssi Thus the argument used above shows that M sst together with the subvarieties (Γ(S' 1 )|S' 1 c S,μ(S λ ) > d/2} form a smooth stratification of P s which is equivariantly perfect. Hence
where the sum is over all S x c S with μ(S λ ) > d/2. Finally by Proposition 5.8 of [K 2 ] and the fact that PGL 2 is homotopy equivalent to its maximal compact subgroup we have (7.12)
From (7.1), (7.2), (7.10), (7.11) and (7.12) we obtain the formula
where the first sum is over the partitions {S v S 2 } of S which define an unstable point (/x(S' 1 ) > d/2) or a nonsingular cusp (μiSJ = d/2 and ciSJ = 2), and the last sum is over the partitions {S l9 S 2 } defining a singular cusp (μ(SΊ) = d/2 and c^) > 2). The reader may verify that the right hand side of (7.13) is a polynomial of degree 2(N -3) in t which satisfies Poincare duality. Proof. The fact that the formula 7.13 is valid for any field of characteristic different from 2 implies that i/*(<2*(μ); Z) has no odd torsion, (ii) and (iii) follow immediately from 7.13, while (iv) follows from the last remark of §14 of [KJ.
Using formula 7.13 it is then routine to compute the Poincare polynomials, and hence the even betti numbers b 2i .
The answers are to be found in Table III , for all cases not covered by Theorem 4.1. (Recall that Q(3 6 2) and Q(l 7 2 5 ) are compact and hence non-singular; in all other cases Q(μ) is singular.) In the case μ = 1 1, the betti numbers were computed in [KJ in case N odd (when there are no cusps) and in [K 2 ] in case N even. The answer is Ncven:
As a practical matter, in using 7.13, it is only necessary to compute *(/0) U P through dimension N -3, as Poincare duality then yields the remaining terms. REMARK 7.15. By (1.11), Q*(μ) is rational. It is then a classical fact that Q*(μ) is simply-connected and it is shown in [AM] that H 3 (Q*(μ); Z) is torsion-free (and hence, when Q*(μ) is a three-fold ; Z) is torsion-free for all /.) REMARK 7.16. If a finite group G acts on a space X and if F is a field of characteristic prime to the order of G, then H*(X/G; F) = H*(X; F) G , the subspace of elements fixed by G. Thus the formulas of this section may be used to compute the cohomology of Qξ(μ) if the Poincare polynomials therein are replaced by the Poincare polynomials of the fixed cohomology under the action of Σ, and the summations in (7.7)-(7.13) over various subsets of {1,..., N] are taken over various Σ-orbits instead. We leave these computations to the reader, except for the following ones (which are the only complicated cases in which Q Σ (μ) is a F-manifold):
(7.17) If μ = 3 6 2 (and Σ = Σ 6 ) or μ = 7 7 2 5 (and Σ = Σ 5 ) then the even betti numbers of Q Σ (μ) are b 2i = 1,2,3,2,1 for i = 0,..., 4.
8. Intersection homology. It is also possible to calculate the dimension of the rational intersection homology (with respect to the middle perversity) groups of the singular variety Q(μ). Of course this is the same as calculating the dimension of the corresponding rational intersection cohomology groups IH\Q(μ)).
Throughout this section, all (co)homology, singular or intersection, is to be taken with rational coefficients.
Let E be the exceptional divisor of the blow-up TΓ: β*(μ) -> <2(μ). Let U be an open neighborhood of E in β*(μ) which is isomorphic to the normal bundle to E in Q*(μ). Let U = ττ(ί/^which we may assume to be a union of disjoint open contractible neighborhoods of the singular cusps inQψ.
Since U is nonsingular we have for all /.
Since U has isolated singularities and dimension N -3 we have
where Q s cusp is the set of singular cusps in Q{μ) ( [CGM, 2.28] ). By [CGM, 5.1] there are natural embeddings
IH t (Q{μ)) ^ IH,(Q*{μ))
for i < N -3. These induce suqective maps
IH'{Q*(μ)) -HiQ(μ))
for i < N -3, and hence by Poincare duality embeddings
Since ΪJ Π p~ι(Q %t ) is isomorphic to U Π Q st and is nonsingular we have Mayer-Vietoris sequences for ordinary and intersection cohomology as follows for i > N -3:
By 1.10 the exceptional divisor E is the disjoint union over partitions {S lt S2} of S with μ^) = d/2 and c(5j) > 2 of P c^) -2 x p«(%)-2. Therefore for i > N -3 the dimension of IH '(Q(μ) ) is equal to the coefficient of V in the series Alternatively using Poincare duality for Q*(μ) and E we have the formula (8.4) dimIH^Qiμ)) = dim# f "(β*(/ι)) -dimtf 1 '" 2^) for i < N -3. From this we see that if i < N -3 then the dimension of IH i (Q(μ) ) is equal to coefficient of t ι in the series REMARK 8.7. This computation is a special case of a general procedure for computing the intersection Betti numbers of the geometric invariant theoretic quotient of a nonsingular complex projective variety by a reductive group action described in [K 3 ].
9.
Algebraic cycles in β*(μ). Let us fix μ, set g* = β*(μ), and let D = Q* -Q. Then D is a union of components of complex dimension JV -4. Proof. We have the exact sequence of the pair 10. Group cohomology. In this section we consider the rational cohomology of the groups Γ(μ) in the case where Q(μ) is either compact or has only nonsingular cusps, and in the additional case μ = llllll, where we use an entirely different method.
